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NOVELTY - An organic compound layer (103) between an anode (102) 
and a cathode (104) has a light emitting layer (112) and an electron 
transport layer (114) which are separated by a separating layer (113). 
The electron transport layer contacting the cathode contains a donor 
property molecule. 

USE - Used for a digital still camera, notebook-type personal 
computer, mobile computer, portable image reproducing apparatus, goggle 
type display, video camera, mobile telephone, head mounting display, 
navigation system, sound reproducing apparatus e.g. car audio, stereo 
device, game machine, personal digital assistant (PDA), handheld game 
machine, digital book, image reproducing apparatus equipped with DVD, 
display device, TV or electric appliance. 

ADVANTAGE - The characteristics of a light emitting device is 
improved without affecting the characteristics of thin film transistor, 



by providing an organic compound layer comprising an electron transport 
layer between the anode and cathode. 

DESCRIPTION OF DRAWING(S) - The figure shows a sectional view of 
the light emitting device.(Drawing includes non-English language text). 
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ABSTRACT 

PROBDEM TO BE SOLVED: To provide a light emitting device of which, the 

injection characteristics of electron emitted from a negative electrode is 

improved as same as the case of using previously used materials like alkali 

metal or alkali earth metal, without influencing the characteristics of a 

TFT. 

SOLUTION: As a donor level existing between respective lowest unoccupied 
molecular orbital (LUMO) levels can be formed between a negative electrode 
and an organic compound layer, the injection of electron from the negative 
electrode and the transmission of injected electron can be efficiently 
carried out by doping an organic compound functioning as an electron donor 
(hereinafter referred to as donor-natured molecule) in an organic compound 
layer contacting with the negative electrode. As excessive loss of energy 
accompanied by the movement of electron and transmutation of the organic 
compound itself do not cause any problem, an injection characteristics of 
electron is improved and reduction of driving voltage is realized 
regardless of the work function of the negative electrode material. 
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ffilCiSUTtt. ^1 CDmg 2 1 1 5 
EESftTU-5. fCT. |glCD«g ((gg) 2 1111 

45. SfllC0«g2 1 1 £Jgp£-r**m«i:LTra. jg?ttt 
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iLV>„ m2£$WJB T F T 2 2 2 »4. p^-V*^ 

ST*^^$ft-5C9d«M*b(/i. 

[0058] * fc, m 1 ©me ugg) 211 cosgs». 

4>«fctfffig|2 0 7^<£«^T*6fik/I2 0 9)W£fiE£ft 

-5. mi ©mg (^g) 211 ±t#«aft:^^a 

2 13«fiJSft, t<D±.\Z. Hfgi7i-5m2 0Omg2 

1 4*^-r^c:i:lci0^7t^2 15S^t« 

C:t*<T#-5. fr45, *ma>Jg£-?»2. $2CDlg 
(l&g) 2 1 4*<7t&®tt£*-rs«£5fcJiM^5&g 

B2C0^g (l&g) 2 1411 3t (»J 
£gi§-f SggcolRJPX-^JifcSftS. 
[0 0 5 9] *St66<DJ&&l::45^Ttt. m2(Dmg (l& 

g) 2 1 4#7t^tt*#T-5c:ta>e>^«&{fc€r<feji2 

1 3K45tt-5** 'J TWff^t«t0iCfc7tdi. $2 

<omg (&g) 2 1 4<Hd^diW^ft-5JiffiaiS+^iit 

[0 0 6 0] X\Z. 02 (A) -CI«EHLfc5!^M«!>fE 

ytm^z&tf&m^mmiz-zt^Tmz (b> sr^^xw 

[0 0 6 1] ^lOil (|gg) 2 1111 ig?tteC?& 
JS{b^3fitlc.fc0J£f££ft*. *#lJS<Z»f?ffil:i45^T. 
SSlcomg (l^g) 2 1 1H 0 2 (A) T*SLfcJ:5 
tr*jg^WfflTFT 2 2 2 <hm^fcHcJ&«£ftfc«gT- 
^0. **SS©^JCfeUTtt. T i N.fcffil^TX/'W 
#"J>i'feCJ;0 1 2 OnmOgfTM^ns. 
45. Z.Z\-cmM&7.rty?V>#m}iVT\t. 2gXM 

[0 0 6 2] -f-LT, SlOfS (^g) 2 1 1±|CW 
W!C^m2 1 3*tJgfiE$ft2>*<. %0*lC|gg^e»CDiE 
?L©&Att£l"J±£-fr5«fig£#-rSiE?iaA»2 3 1 
**^$ft-5. **JSCD^Si-Ctt. IEFL&AJI2 31i 
l/T. i7?Ov7-> (JEAT. Cu-Pctit) €r 

3 0 nmooKPT^ffiCJcOfieK-r^. 

[0 0 6 3] ^ICjE?Llii3HSfelrSftfc«*HrJ;0iE?LII 
jH^2 3 2*tjp^$ft^ 0 4'-t*X [N 

- U-i-y^JV) -N- 7jc-;P-75 /] -t'7i 
— ;U (£IT. a-NPDtit) S4 0nmOKfTi 

[0 0 6 4] 5fclC^7ieS2 3 3^EK*n5. 4^lffiCD 
ilTll R3tm2 3 3t4Jt^T. lEJLtm^S^ 
L. »7fc££i;-£>. ^45. ^12 3 311 iEJL^SHt 
©*Xh#fi«!:bT4, 4' -yA;WVy-;P-t'7i 

ftfeihUX (2 -7i-;KfU >=» -I - U v9A 
(KT. Ir (ppy),tit) tftlc^*-T-5i: 

[0 0 6 5] ^Dty^>y^tUTt>tSffiT« 
^eil (2 3 4) &mf$rr2>. Zfay^r>ifmizV 
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X. %stM2 3 3lZ&X2tl£LJE?L&ftmmi (2 3 
5) &M!)miT&m\zmm\sTl,3i?^£\z&r)mi£ 

<z>m-e$>z>. *^ffi<oj&m-x:\zftmmn (234) 

[0 0 6 6] fLT, S^^tLTfeSHg-r^^ 
SI (2 3 5) *^-T-5o fcufe. #&JII (2 3 5) 10 

n^>o **JSO^-Ctt. (2 3 5) tUTA 

^dTH (2 3 5) , *5<fctf#SJIII 

(2 34) *!. XjeST0**U70?¥&r^lCJ:«X*. 

[0 0 6 7] StftKirefiM 2 3 6 £«j£-r* ^ill 
<fcO«B«^£#T*W«<b^4WB2 1 3^T5, 

m^fciiJf 2 3 612, «fig5£ (Dl) - (D7) 20 

3 6 <t LTv 3,3\5,5*-Tetrainethylbenzidine (HT, 
TMB^t) £A 1 q, <h£5nm(DKJPT^5Brr 

[OO 6 8] *ICiStft5f 2^fg2 1 4 3W£j&£ 
tl-5o *^S60^litC^^T, S2^fg ([£@) 2 1 

4 \tmmit^m 2 1 3T^i;^7t^gii^it-5fi@7! 
®ts (SS) 2 1 4(4. n^&m&fc&tom 2 131: 30 

*l««B4t&S. -E-dT, **J6^HT«. T;i^x 
(Al) £2 0 nm(DMJPTJgfi£U ^20fi 
(f^S) 2 1 4^r^«-T-5 c 

[0 0 6 9] **SSO^T«. ^gfC^ttSjg 

i&^£4 0%£t±K«T^fcie>^l 0 — 3 Onmig(0 
S^KT^fiJcT* CI <h £: L*:**, il^lTOiS^t 
ri^gi§i££4 0%£t±««-r^eii:^tE^ 

[0 0 7 0] - 2*>\z. ^mmomm^m^mm^'t^ 40 
tt&<t&®££m^Tm&isrzm&<Dm?m3gtz-D^ 

[0 0 7 1] 02 (B) &H«K:JS14>M (l©S) 3 

mi<omm (mm) 30 1 ±\zj&&2nz>&mit'£ 

fel3 0 2H 0 2 (B) jE?L*S2IS3 0 

3. ^13 0 4, (m^m&m) 305. ^ 

■eHjEJL^MS 3 0 3, *S J; tffS3tJI 304 50 
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[0 0 7 2] JERMSkM 3 0 3 Mt % PEDOT (poly 
(3, 4 - ethylene dioxytbiopbene)) U X? 1 U >x;U 

(kt, pss^t) £*w:fr«nT»j*-t* 

VX)l>*>W£ CSAt^t) ttPWJilfiTI 

$>Z> £ £ LTfPS Lfc^fc&£X If > n 

teIE3U£2iJI3 0 3tLTPEDOTRyPSS^6S 
*M£3 0 nm(DmMT'm&-rz> 0 
[0 0 7 3] fg;)£Jf 3 0 4KfcL #U/X^^jc- 

[0 0 7 4] #U/t^^jr- u>tfn U>^CD»«<hL 

l^Xpoly(p-phenylene vinylene)) (KT> PPV 
£7Kt~) . (2- (2' -X^P-'v^V^v') - 

5 h^S/- 1 . 4-7x-l/>h^l/» (poly [2- 
(2*-ethylbexoxy)-5-iDethoxy-l, 4-phenylene vinylen 
e]) (SIT, MEH-PPV^t) , m&<D5£fti>m 
en^^U (2- &T)Vn**s7^-)\,) -1,4- 
^ x x U > tr x U » (po 1 y [2- (d i a 1 koiypheny 1 ) - 1 , 4-p 
henylene vinylene]) (RT, ROPh-PPVi^ 

-T) ^£/BV>* 

[0 0 7 5] ^U/^yxZl/^fifttLTH W 

&5£yttim*>nz>#*) (2, 5 ->*7;Hl4^- 1 , 4 

-7xrl/» (poly (2, 5-dialkoxy-l. 4-phenylene)) 

(£TF> RO-PPP^t) % t^U (2, 
V+S'-l. 4-7x-l/» (poly(2,5-dihexoxy-l,4 
-phenyIene))^*^Vi^ c <h^7r€r^o 
[0 0 7 6] ^fc. *»Jf*7x>^(OtffiiLTIt 

m&zzyttimztxztfo (3-T)v^)v^y^» ( P 

oly(3-alkylthiophene)) (JKT, PATiSf) , #U 
( 3 - ^ ->;^^* 7 jc » (po 1 y (3-bexy 1 (hi ophene) ) 
(KT> PHTt^T) , *U (3-->^n^5>;^ 
^"^x: » (poly(3-cyclohexyl Ihiophene)) (£TF. P 
CHTtSf) , #U (3 - is? as\^i/jl- 4 - AT- 

7i» (po 1 y (3-cyc 1 ohexy I -4-me toy] thiophen 
e)) («T, PCHMT^t) . #U (3, 4-^5/ 
^ QA+yJW7i» (poly (3, 4-dicyclohexyl Ihio 
phene)) (£TF. PDCHTt^f) , #U [3- (4 
-JrZJ-fry -^^-^jc>] (po!y[3-(4octylp 
henyD-thiophene]) («T. POPT^t) % #U 
[3- (4-*? 3^)1,7 3L~)\,) -2. 2\i^7t7x. 
>] (poly[3-(4-octyIphenyl)-2,2-bithiophene]) (« 
T% PTOPTt,Tt) ?^^5:t^Tt5o 
[0 0 7 7] 2£>\Z. tft)7)l>*U>m<DttfthVX 
#fi%7t^e»tl^*U (9. %-V7)\,*)V-7)V 
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7tr\s» (poly(9,9-dialkyIfluorene) (ETF* PDAF 
t^-T) . JP'J (9, 9 -v ? *^?;P7>^-U» (pol 
y(9,9-dioclylfluorene) (£CF. PDOFtSt) ^£ 

[0078] &45. cne>eo*m»4. mmmmzmmts 

MP (N-/W-2-lfDUH» . S^^X** 10 
+yH. n^+ity >. $?^if >, THF (^h 

[0 0 7 9] **Jg(D^T«, ^7tM3 0 4t 

tf>3 — hj*lCj;D^}TLT. 8 0 nm©If l:f 

[0 0 8 0] f£?tm 3 0 4 .LKttJSJI (mf tti£ 

g) 3 0 5 fciJ. ddT:«7>JB@3 0 5* 

P«-r-5#»tL.Te7>^{b^-CJ&^A 1 q,£ffl 
^Xm&mz*. 0 4 0 n m©K^T«EK-r-5. 20 

[0 0 8 1] 2:K:mf eitJf 3 0 6$^T^dtJC«t 
0«B«ig*Wr-S.W«^^3 0 2 is. 

cuTfc@2 (b> t. mmzn^&mm 3 0 6 <t u 

TTMBtA 1 q, t45 nm©Hf-e«Itnci 

[0 0 8 2] gfglCSg 2 ©ma (BS) 3 0 7d<I5j>£;* 

©ma (|*g) 3 0 7H 02 (B) ■Vs$imVtc®& h 
mmz2 0 nm©A 1 ®S§l:<t D 
[0 0 8 3] [Sfe6g©^M33 **JSO^Ttt. *J6 30 

©»& 2 L.fc»3t«s t itftytmmmTmy&tfm 
(a) \t&ytmm<Dmm : 3io>mmmm.-x?& o , 04 

(B) »4. Sg^f ©3!tf «BK^T5KLfcfc©-t?;& 
-5. JMfcfcHCtt. mSlfHWfflTFTtmjaWK&iKSn 

«&#©maa«j&7t&©*m^ e & * f&a-e<& s^ic** 

[0 0 8 4] fci>. #H&CDJgHK:i3tf-5%7£gafc* 
«6©}£tg2 tH«»C«dS^»ffiTFT4 2 2RtXX-f -y 40 
f>^fflTPT4 2 1 £g«4 0 lJilrWUTU^.**. 
*SIJSC0JgffiCD«^JCtt«g5^fflTFT4 2 2«n^ 

[0 0 8 5] S8S$0Wfl T F T 4 2 2fttfX-f 

fflTFT42i &m-z>Ti&i&2t\rcmmi&mm4 o 8± 

m8&SHW8TFT4 2 2C0V— Xfil«E4 0 3ti 
Mtt»Cj£g£S*l*;E!§i4 0 7. *5«fctf KK>®*£4 0 

4 tni5.(t3\z&m2*ifzm 1 coma 4 1 1 tmifsnx 

^•5. fc:fe. **JgCO>glS^*5UT«, ^lC0mffi4 1 

n±ms.iitiLZ>jioiz&f&.zti-c^z>. -E^Tr. Sll© 50 



«S mm) 4 1 Hi. f&g£LT«B^T*ttWI&C9 

fc45. Oleoma (&a) 411 
SrJgfiE-r-5«^t L-TI4. S7ti4S:*U. *>0£*Mf5© 

ftt>Wm&tm£JIfr>3 c tarns. 

[0 08 6] $Lfc. m 1 coma (&a) 4 1 1 -ti^ts 

ft^«!4 1 3d«^n, *r<D±\Z. &at^-5^2 
coma 4 1 4Sr^T-5CtlC<t0^7t^4 1 5£f£ 
fiE$1±S^t^-C^S. &i>. **J6C0J§^T14, 312 

©ma (i^a) 4 1 4*mmft&.*m-?z>£io\zi&&t 

ZizfrZ. ^2©ma (©a) 4 14»4> 

% (i5j«7D *sii-r-5Sig^mis-c^rit$n-5. 
[oo8 7] *mo*jB££tr>Ttt-. ^2 coma (H 
a) 4 1 4izmm&nm&m^zz.iLfr*>mm{t'g&>m 

4 1 3K^*£*^U7 r ©?S*S£K:«fcO£i;fc7ta«. mi 

2 ©ma (i^a) 4 1 4{Hd^aiit^ti^ji®aist*jg 
tizz>. tzis. &mm<Dmmizi$i,*T\i. mi coma 

(&a) 4 1 1 $Jl3!£ttO#fiT^«t5 C L 

[0 0 8 8] 04 (A) -Qm.mxsTz&yt&.mnK 

jtSkTiz&tfzmTm'&z-o^Tm* (b> £ja<^Tfe 
mztstm-? ^\z, m8ut-&vam\z&ft : ?%:{t&m& 
m^-c^vfzm^m^\z-z>^xmm-t^>. 
[0089] mi ©ma (isa) 4 1 1 ^ttt<D^ 
nm\z£r)&j$.2tiz>. *mm<Dmmiz3s\,*T . mi© 
ma a^a> 4 1 1»4> @4 (a) -e^ufci-pfemss 
ss»fliT f t 4 2 2 tmstwics^^tifcmaT* 0 » 

#*J6<OJg^lC*>Vvr»4 1 1 0 nm<OKiPT^)5K$nfc 
A 1 ir«fc0««$n-5. CdTC0fi£KfCl4H«S 

[0090] ^lt. mi coma (dta) 4 1 licw 

t8{b£^J!4 1 3*^J«^tl-5A^ ID«6Jcm^e«M 4 

3 1 mfcfstiz. tzis. m?&mm 4 3 1 sigss: 

(Dl> ~ (D7) T^$tl-57>^##Si£^<i: ! b— 
t?»4. if fill 431tLTTMB 1 !:Alq,tS5 

[0091] if mztmiiVT'bmm-rzftmm 

1 (4 3 2) *^JsK$n-5. -Tfefe^. ^StBl (4 3 

2) i4. mf s^ii^^r-r-smf s»sn±co««tcj:o^ 

jfcSn*. *H;66<Z>Jgfg-Ct4. if tti§B4 3 2ilt 
Al q,*4 0nm©KJPT?g!t«felCj;0^m-r-5. 

[0092] ^{r. ■7uy*>{fmiii'X%mm-tz>ft 

mm)\ (4 3 3) 7Dy + >^ItLT. 

§8t£JI4 3 4JcaA$n^iE?L*^@iai (432) $ 

ao&ttxmi<oma (i&a) 4 1 1 icsijaLTix^p 
^jirir — ^iffissTt i;fcm^f#i&^ft: t^ibr -s 

(4 3 3) tL-TBCP^ 1 0 nmORSTlf ftlC<k 
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[0 0 9 3] XlZ&?tM4 3 4*tJg«Stl-5. **Jg© 

mm-c\t* s&ytm 4 z 4 \z&^t . iEatm^pfig^ 

b. fg3fc££D.5. fgftJl 4 3 4 14. jERtSSttt 

I r (ppy) ,t^Ift5C:tlCJ:t)3 0n 

[0 0 9 4] ^ClCiE5L^ttlC@tlfc*t»t«t0iEJL« 
li4 3 5*«MSnS. :;tlla-NPD$4 0n 
m(D^-m*j£»C «fc 

[0 0 9 5] Wi&lZ AS 4 3 6 Sr^fiKT 5 d t Ic 

«t O«B«it^#T-5#«fl;^S4 i 3 averts. 

&33. iETLSEAS 4 3 6 «. I^g** 't.OjEJlcD&AteS: 
f^I±^*-5ti^*Wr-5. *3fcl6©JB|gfc::teUT»4* IE 
JltAi4 3 6iUT, Cu-Pc*3 0nm©IfT 

[0096] #nzmm£ttzt&2o>nm4 1 4*^^^ 

4 tt^tSfll^ggji 4 1 3T^i;fc5ts-s®$-a--5^g-e 

&*©TS3fctt£^T£*mT^j£3*l-5. |g2 

©is (i©s) .4 1 4i4. mn&mm<t-£%im 4 131: 
mm 4 1 4<&Mt5^tLx. 1 Tom^mt 

-i>^^AiZ2-2 0[%l<om^mm (ZnO) 
bfc«^^mJSSrXAy^U>;7j*{r<t0 1 0 0 nm<0 

©^m^TSnfi. 4>fc]£>fi&C9*m (IZO. I D I X 
O^) SfflUT|g2©ii (|£g) 4 14^m 
<h*>T?# -5. 

[0 0 9 7] *HK©^||©^fi|ig$^T-5 

[0 0 9 8] 04 (b> tmmtzmi<omm a&g) 5 

0 1»4. j£7ttto?^*KC«fcOJPfiE$ns. Ld>U s 

i<o«g (gg> 50 1 ±\zi&&,2ti2,ftmfi:£r<&ims 

0 2it 04 (b> titmtzv. n^&MM5 0 3. m. 

"f-titSkM 5 0 4 . SgftH 5 0 5. iScfctfJEJUSiitJI 5 0 
6£©aJHJiiga>6;&-5. - £-ctef£3fcJI 5 0 

5. is.J:£ftE?HS:£@ 5 0 6 KiStt^ft^tflJ^Jfc 

[0 0 9 9] ^l©fg (&g) 5 0 1 Ctt?fiBM5 
0 3*tJg^$n-5. CCTIi 04 (B) ttUTHW 

isfzo tmmtzn^FtEimm s o 3 £lttmb<*:a 1 q 

. ££5 nm<DISPT^S-r^^tf3«t 

[0 10 0] &=f-&Mms 0 3C0JblC»filJi (m 

^ttMJI) 5 0 4$IStS. fciJ, CuTB»lI 

5 0 4 ««f£t«m£ LT^Sft 
ofeTS^A i q, ^ffltstif SlciO 4 0 nm«K J 
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[0 10 1] MM5 0 5ttTPPV£h;H 

M^LT. 8 0nmOKfl;i^fi„ 
[0 10 2] *{CiE7L»2IB5 0 6S-^fi£T-5dtfC.t 

oag«issr*-r*#tifl;^s5 0 2a<sgj£-rs. & 

#*8S©JgMTt4. PEDOTtPSS 

T^K-TS. £c33. **J6©J£tiTteIE7lfa2iJl 5 0 6 
10 £3 0 nmOJKJl-ejgjSjrrs. 

[0 10 3] &{£fcjg2©«g (^g) 5 0 7#JgfiJt£ 

<omm mm 50711, 04 <b> t^l tra 

KiftOy-JA-^X (I TO) B^gHt-f 
AK2-2 0[%]V>mitm& (ZnO) Srig^LfcS^ 

[0 10 4] [St£jg<DI^4] **SS<D^Ttt. |£Jg 
©Jgffi 2 Sfcttl^JS©^ 3 7r*Lfc»^B<!:tt^ 

20 -r-5. 06 (a) i*&ft.mm<owm&<omMmm 

T*0. 06 (B) »4. X3fc*^©*HlliBfc-3tr»TjR 

Lfcfc^-e^s. ^wfcn mmmmmTFTtms. 
n\z&mts titzmmi>myt&<Dttmfr e & -5 sg-es -s 
tc *t it -5 T^rtB <Dm=?m m. iz -z> t» -rgtm-r -5 . 

[0 10 5] 35:43. **SS<D«filcl5ftS^^Bt>* 

iso^si 2 jt^jsojgs 3 iim&izmmmwm tft 

6 2 2Ri;x<-/f>yfflTFT6 2 1 ^££6 0 1± 

FT 6 2 2 ttp?t^;^TFTTM$n5©dtg$ 
30 LH. 

[0 10 6] mS5®PfflTFT6 2 2RZfX^ -j^>if 

fflTFT62 i tm^TrntiLzntcmmimme o sjl 

Kte, !SI$jSfflTFT6 2 2©V-Xfi«6 0 3tf 

^.wtzmmz ntcmu 6 o 7. ^.ttXKu-r >®jgE6 0 

4 t^SW{rg^Sti7c^ 1 ©fg6 1 li^tt^nx 

<^S. 75*5. **Jg<D^J-^t,iTtt. Il®lS6 1 
1 «^g£fc-5«fc5lc*£fi££*lT^;5. ^dT. Ml© 
*g (MS) 6 1 lte. |ggtbT«SIE-r-5tt^g5^(D 

Jz&^&n&m^z. ^*3. iioss (i^g) 611 

[0 10 7] ««6 0 liLTIt S^ttt^^-T 

[0108] it. mi©«g (i^g) 6 1 i±\zmm 

{t&%>m6 1 3A^fiK^n. -^<D±t. ^gt75:S^2 
OSS6 1 4*^j«-r*Cli:t«J;r)^^6 1 5$r^ 

©is (mm) 6 i i*<3tsiiH4s#-r-5«t^ir}g)«-r 

o -SifJgdii&^ct*^. ^i««g (f©g) 6 l lfi. 
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*>, ^2(otg mm) 6i4it ^7fctt©*mtc£o 

{0 10 9] ^HJiwjgffiicis^-m, ^i©*g (I® 

g) 6 i i\z&mmnt&$:m^zz.ii&*>mm{t-&®>m 

mm®, mm) e i nM^e>ais*$ti-5T®mst«jfi 

[oi io] #tc, @6 (a) -vmmvfzmyt&moft 
ytmTizimzmTm&iz-mTmG <b) zm^xm io 

m*xwjiz\stc.m=?m&\z-o^xmmTz>. 
[ o 1 1 1 1 jb i onm mm) 6ini mye&om. 
wm9&\z£o M&t<t\z. ^m<Dmm\z^T. m 
i<omm mm) 6iiu. 06 <a> x^vtz£?\z 
mmummr ft 6 2 2 tfg«it««snfciiT* 
0 . &&m<Dmm-vte. jg 1 (D*g mm) 6 n&j& 

fJtSWtLT. gtft-f >v"?A • XX (I TO) 1& 
^gEft-f >S?^AtC2~2 0[36]<DgEfl:M® (ZnO) 
^ig^bfcS^SIK^ffltK X/X^U^ftlCkO 20 
10 0 nm©IRJp-TrJg)j££n-5. 

[0 112] -E-L-T. «101I mm) 6 11±tr* 
mit^m6 1 3jWgf££n-5#. 2U*l::|gg;&»S<£>jE 
?L©ttAtt*|SjJL$itS«lffi*#-r-&iE?LaAa6 3 1 

dift$*i5. &m&v>mmx-\*. iE?La ai 6 3it 

LT. Cu-Pc*30n mOKPTlf ttlc J: 0 



[o i i 3] xnzjEummmz&ntzttmz&oiEiim 

Si6 3 2i<l^n5. ::t-liB-NPD*40n 
mO?KJS-e^ffitC«tOfS)P-r-&. 30 
[0 1 14] 'AlZftftM 6 3 3;WgfiE£*lS. **JS<D 

(p py) , t«C*^*-r^Cl<»:t3«fcO 3 

[0 115] 2*>\z. yay*>^I<!:l,TfcSit.5 
(6 3 4) ^}g*rr^. ^Dy+V^ItL 
X. ^3tS6 3 3{caA$tlfciE7L*^SMlI (6 3 

5) ^aottttT^gfcfijauTLs ^dtizioBie 40 
T&Mm -vs. c iz.mm& wim» iz&m-r * <d & 05 <tz «e> 

*H£SW}gffi-C«^gSHl (6 3 4) iiV 
TBCPJ10 nm©K^T^&JC«i;D^r-5. 

[0116] ^lt. m?tfi2kmiiVT*>mm-$-2>ftf& 

Mil (6 3 5) &M!fc-rZ>. &i5. (6 3 5) 

i*. zn?&m&<Dttm[z£.oi&f&.2 
tis. *njg©jg^-m, ftmmn (635) llxa 
1 q.*4 onmff>mmxmmmiz^ofi5Lm-ri>. * 50 



fc, iiTIt tfigJil (6 3 4) . :fe«fctf:»-!®JIIJ 
(63 5) *t, 5£3tBT-<D+-\'»J7CDIIie-&tCJ:-5X^ 

)\>¥—<om$mwimfr'^(D&m <& <Yc «> 01 1 u xm 

[01 1 7 ] m&\zmr? BMm 6 3 6 £ d t iz 

&ommmm&m-r ^mmit^me 1 3*^^rs. 

&*5, *f feiiJf 6 3 611 (D 1 ) ~ (D 7 ) 

3 6tUTTMBtA 1 q, ££5 nm<E>BUPT#3fc£ 

[0118] 'A\z&mi:iz2>m2<Dnm6 1 4&mi$.-z 
ns. ^s^k^t. t£2(omm mm) 61411 

«f £**8fl:^KfJi 6 1 3 K£A-r5«gTi&-5fci&t± 
^ffijCD^ffiXtt 1 1 0 nmOKff-C^StlfcA 1 

2 <r>mm mm) 6 1 4^^-rs. c: 

[0119] *&m<Djem<om?m& : £m-r2> 
ft?tmmiz&i*x. ^mit^miz^^m<t^t&. 
ftTJ&fc&yjiz&m^xm&LLrzm'&cDmTm'jtizz)^ 
xm7 zmuxniwrz. 

[0120] 06 (b) tmm\zf$i(omm mm) i 
l, f ion (^g) 70 i ±\zmf&2tiz>mm<k-& 

117 0 2 14, IEaiiHI@ 7 0 3. SgftM 7 0 4, 
(m^^H) 7 0 5, iJ-fctf^eStg 7 0 6 to 
«S«i£*^J5:«.. ^:*3. Z. CX*tt]E?L^jllS 7 0 3 , 
i5,fctffE}fcJI7 0 4JCji5^^<b^*ffl^fc«^l^ 

[0121] Ml »«g (fgg) 701 J:lCiEai8SI@ 
7 0 3A«Sn*. I^TIl iE?L*Sigg 7 0 3 t b 
TPEDOTtPS S ££*Kj§8?£-frTf£&Lfc£:f& 

^mommxitiEfimskm 703^30 nm©Kj?x*f 

[0 12 2] ^IC. jE?LI8Mg7 0 3©Jit%3t@7 0 
4$-)g^-r^. Z\ Z\X\t5£9tM 7 0 4 t LTPA 

t £ h > \zmm 2 itxupm v tzm^m * x t: > 3 - 

[0 12 3] 5fcJC, 7 0 4©±C»8i (m^n 

2I@) 7 0 5 ^rTH»|lI7 0 .5 

£Jgj£-r**m£bT«#^?Mt^T£-5A 1 q, * 
ffl^T^felCt 0 4 0 nmCDlII'MtS. 

[0 12 4] ^Clf fiSl 7 0 6*^*t^«Stl 
^CTll 06 (B) lr^^»Tlft^bfc©tI^«ltC 
if fill 7 0 6tUTMBtA 1 Q,t£5nm© 

[oi2 5] Mi:$2(!9ti mm) 7 o 7*mmts 



( 17 
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<dw o&g) 7 07H a 6 (b) -VTikvrcniimm 

C110 nm©&PTJg(££nfcA 1 lz£0&f$.£tl 

[0 12 6] [*^(D«ji5] *&m<Dmm-c\t. m- 

FT (nft^HTFTR^pft^JHTFT) £ 

mmzftmv. z*>\z. i^i;ttTFTts^»i;« 
(couth 8 -a 1 i£fflv>Tgi!rr-5. **is 

[0 12 7) S-T. S«6 0 0 JblCTi&SfegtBI 6 OU 
JfcffcU *§JI#i££*t-*SglCD^#K£#;£fg. fit 

160 2-60 5 Starrs. 

[0 12 8] *«6 0 Otl/TIl *7X«« (#1 7 

37) £jb<^. Tt&imm6 o i ibx«» x^xvc 
vDftts«iag4ooT: > n^xs ia, nh,. 

N,OA>£f£§3£tt*Kfcgfc^U 3>B|6 Ola (S 
B£ttSi=3 2%. 0=2 7%. N=24%. H= 1 7 20 
%) £5 0nm (#f$iV<\Zl 0 — 2 0 Onm) f&ffct*. 

*7y« d/ioot&f?) Tisfefe-r*. *UT-y7X 

T C V D ffiT^Sjaff 4 0 0*0. IS^S iH,, N, 

o^e.fPS^n-s^YbS^k^un^e oib mi&it 

Si=32%, 0=593S. N=7%. H=2%) & 1 
OOnm (8P£b<tt5 0 — 2 0 Onm) CDP£(C« , iJg 

(eie:Tli7 : E;l'7 7^>' l J3>M) *54nm 30 
CDJP£ (ff*Ktt2 5~8 0nm) TJ£fi£T-5. 

[0 12 9] *HiS©^T?ttT*^ 6 0 1 £2B8tig 
tLTSLB«, BiJSte»K©^jK^itli2B«±« 

(Si.Ge,., (X=0. 00 0 1 — 

o. 0 2) ) fttttrntmn*. 'AtoHD^m <.*n~j*r 

i£. LPCVD& Sfcli/7X7CVDa§) tCiO 
ffil £ £ *K jifcBI L T fc «fc ^ . 

[0 13 0] *v>t. #as^ig**-r^*®«:K©^ 

-fk^S^fiE-r-&. &HT. TFT<DU^^tSSISft-5 
^«£>K3a&M^E«57c3l (#n>££:te'J» cdk — fcT 
>^*fr^. CCtli ;x#7> (B, H.) 
b&UTX^Xv®!igLfc<;*>K— XftSrffl'v*. K— 
fcT>^fr*jbn^«BEl 5 k V. v>#^>£*3Sr? 1 % 
fcS&fJbfctfXSSfiS 0 s c cm. K-XI2X10" 50 



) : 4# m 2003-168567 

32 

/cm* T#&«->U:n>KK#a>£j£ijoL£:., 
[0131] ;&l^T. EMIT 1 0 p pm«D-tyy;P 

left ATX J\ y ? St" 'DVJt^^M IzWtifTT -575 
&£Ja^Tfc<i:H. 
[0 13 2] &HT. IJD^SSrfT^ieaft^-frT^a 

CDgM&STfr 5 0 0*0—6 5 0*0X4 — 2 4 

(5 0 0"C, 1^P S «J) Mgfc^fc&CDf&ffla (5 

5 0t. 4^) €fT9TlftAlfl3fte*?S3'U=l>K 

><D&M,{t : £:8)&-t •5^JB7c3fe£ Ltr y tr)V*m ^tz 

BffiJSESffi^ U-if-*SS{t;i££ffl t>T bilr>. 
[0 13 3] ;fcv>T. iKS«i £ S*wrs->Un>f«^® 

mmm.f*tiz&2tx2>xf6&®t£?z>tzit><D u—f—it 

(XeCl :Sfi3 0 8nm) tf>fig|*£:*:^.'K 

\in)V7.%W.<r>m# V— !f- £ fc tt^* !f- i \t 
&JRU— if-a^SL^. &43. lW^H#:U-if-<hL 
Tte, mmmM$.tz\t/Vl'X5£M<Z>YAG\/- if-. Y 
VO, U— If— . YLFU- !f— . YA 1 O, U— tf— . 

— If—. ;Ptf— l^-if— . 7 U4-if > K9-f K 
I/— *f— . Ti : tJ-7 7"T7U— !f-^&D. MfBfSi. 
#:U— if— £UT«. J¥^fSM*fcW:.' A;PX%16<DX 
+->-^l/— tf— . Arl/- If— . KtU— tf— , CO, 

-tf— ^j&0. ^S^JB^— if-«hLT«. 
SSfctt/^PX^JgiD'xU^A* H5»7At — if—. S? 

sS^cu— if-. ^^1^— if-a«£tf Sfc. !^ 

-if-3t?&^^#ig : ?JC<toT^2ii5iii«$. Sg3iS 

if— 4fflV»5S&l:ll. *§DiILra?&&l 0Hz- 1 OKH 
zgg^/WX if— — if— yt&lt 
^mzx 1 0 0- 1 5 0 OmJ/cm 1 KgUfcU 5 0 
— 9 8 *©:*— A— ^yT'fSfeoTML. ->'Ja> 

30Hz. 3 9 3 m J / c m' T 

-ftroBtWSr^+Tffp. S^lg<DU-if- 

X^^-SggflJ 0 . 0 1-10 0 
MW/ c m« mm (»* b < tt. 0 . 1-10 MW/ c 
m*) *i£«ST?*5. -f-l/T, 0. 5 — 2 0 0 0cm/ 

s g« CDS £T U— if— 3t IC» b Tffi** W IC X 5 s — S- 

, sa4 i -efTPt«e). i/— if-^co^stic «t o ^sic^fb 
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34 



[0 13 4] U— !f— 3t©KI*ICj;DJg«$nfc 

« £ fi/wx fgfi l^— tf- £ I' — !f- 

-ft (Sg2©l^— if-ft) fera«fc#i^^#^lc«k 
oT^2iSiS&, ^3ilSil»IC^bTfflViTt)«fc^. 
f 2© if-ft©X* Jl/*— ^gte. SI 1 © U— tf- 

Co 13 5J e:i:t©u— *f-:>fc©JSittt. &{fc 

Sr^rT-S -> U n >&^©^#X7c3Sf©*lni£l»jh-f Z± 
^^T. U— if-ftCMItiZiO^fifcStlfcgE 

ffcMlcio*.. t , y>*T3ciSS 1 2 0#JJUSLT-&H- 1 

[0 13 6] ^UTr. AU7 , B±fcX/ty^ftK:Tyy 

>S4ISS1 5 0 nmT-fflct5. **l<0)^S8©X/t 20 

#X (A r) 85fi£5 0 (seem) iU J&ffi/f7 — 
*3kWtU Mlg^l5 0t;tt5. Jft*. Jtf5 

&#■?©#&»-> u 3 >jKic^^ns7;prf>7c^©^ 

^lg««, SxiO'Vem'-exiO'VcmM 
§fc©EmeSttl X10"/cra'~3Xl O'Vcm' 

-e&*. -€-©«. 7>y7--;PSi$ffl^T6 5o 

[0 13 7] A'JJlSl-^^Xhy/t- 
tU. y-y^'J >>-»M hTfe'5Z;Pzf>7c**-&tJ' 30 

[o i 3 8] &^t. #e.nfc^a«it5wr-5->un 

X F^Sft-STX^SrlS^-r*. 

[0139] ttm&m&j&f&vtcm. tftol 

ttbTpS£tt^T€>^$E#lft5gl;:te. *n> (B) . 
7JR->)A (AD . tfU^A (Ga) Tftt'^HI^ffl 

1 3js?7c^aie,nTv»-5. 7ft*. ^mmzMvxnm 

$r^t#-r-5^*e^7C^tLT«^ffl»l 5K1CJST-57C 
^. ftfBWfcttU > (P) *Ac»i8t5fi (As) ^Sl^tl 
Tt>5. 50 



[0140] ^^t. ^enfc^asit^wrs^un 

-e&U&{ti&$r^ji£L/i|g. U-^X ha^Jft-SVX^S: 

tlfc*^#:S6 0 2~6 0 5*^-rS. ¥ig#JI£J& 
U'v'X h^eTft-STX^^i^t- -5. 
[0 14 1] &HT% X-y&£#tfX?/^-r> hTKfl; 
K£Rfefe-r-& tragic ^ U n >&©SS£ifei£L£.&. 

y— h«6#«6 0 7 tuz&m* 

*mfe<Dmmi:\i. ^XTcvDfeicio 

1 1 5 nm<DJP£TgKbgfc->U3>K OflffcitS i = 

3 2%. 0=5 9 3S. N=7%. H= 2 %) 

■5. 

[0142] is (a) »c^-r«t5tc. y— h 

^816 0 7_hlcK^2 0-1 00 nmOglQlfl 
6.0 8t, K^l 0 0~4 0 0 nmQf 2<D$€H6 0 

9 tsraB^-rs. ^^©^n-m. ¥—ht&&m 

6 0 7 _hlcKJ?5 0 nm©S?fls£'>^;MR. Bf 3.7 0 
nm©^ >^r>K^«^ait5. 

[0143] ^i ©a£SKRtfig 2 ©aum&^ffc-r -a 

mn&tt&Zi LTliT a. W. Ti.Mo. Al.Cu 

g : Pd : Cu^$iUTii^. 2mffifelZ 
FS^^tl-r. M*.fcf. DP5 0nmCD^>^Xr>I. 
ii5 0 0 nm(07;i'$^ l )Aty | j3>©&4 (A 1 
-SUE if 3 0 nmOlftf 
fc3JH8ig,2:LTt>«fcU. Sfc. 3g«ljti-r-5«^. 

jg i commm<D^>^x^>{zRz.T^.<t^>^^> 

n (Al-Si) ■llCft*.T7Jl'3=»>A£y 
:*>©^&Ig (Al-Ti) ^/BUT&JcUL, ^3© 
»«Bt©Sft;^ >jKtcf^xT^^ >K?rffl v^T t> «fc 

[0 14 4] ^tC. S8 (B) IC?K-r«fc o \Zft.&itTM 
tC«kO Ui?X h*5S5TXi' 6 1 0~6 1 3 

2 O) X. y ff 5. Xyf>yi;|JICP (In 

doctively Coupled Plasma : SIS^S7*7 XT) 
f>^ft5II»>5iaK ICPl7f>yft£fflU, 



#7ibTlt CI,. BC1,. SiCl,, CCl.Jft 
<!f^^i-r-5JS3g^^XSfc«CF.. SF,. NF, 
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10 



[0 14 5] *«<u amx^ 

zs) \Zhl 5 0WC0RF (13.56MHz) 1*^1, 
£>S[ffi®faiM Xte. 12. 5cmxi2. 5cmfS 
e»nfc5$Rfi) te* Ii2 5cmO!)RfiT^^ 

21 1 ox.7f>^ftlrJ;t)Wi*X7f>^LT^ l 

^ffT0Wl:»nX7f >^tli2 0 0. 3 9n 
m/m i ru T a NK:*M"'&X:y3 1 >if 38*14 8 0 . 3 
2nm/minT*0, T a NlZtt^ZW (Dm&itltm 
2. 5 COSfSl C0X-/5 L >^*ftlCct^ 
T. W(Dt—/\— AHU #52 6° £<D«. 
X h -7X47 6 10-61 3^iitf[:f 2CD 

i,££/Ht^ ^n-en^^xggait^3 0/3 o (s 

ccm) £U 1 P aOJBE^trn-f ;p^<^mSfC5 0 0 
WCDRF (13. 5 6MHz) tA^SAtTy^XT 
*4^1>T*53 0#gg<7>X^^>^*fr^fc. SffifflJ 20 
(U&X^—zS) Ct)20WORF (13. 56MH 

z) iASfiAL. ^SSMtrllCDge/WyxmflE^BJ 
Ira-T^o CF^C l,&g-&Lfc^2(JDX7^>^tt 
-TrteWgiRtf T a Nffi£ fc|igg*lcx^>^2*i£ 0 
S20X7f> fgtWTz (DWlZtt-T 5Xyf> ^38*te 

5 8. 9 7nm/min, T a Nlr^*T^X^5 1 >^ 
g«6 6. 4 3nm/minm if— bt&& 

m±^3E^^TC^^<Xty^>^*r^fc86tC«, 1 

0 — 2o %mm<Dm^^y^>tfm$&m]M2i£z>ti 

30 

[0 14 6] ±gilM^>^im 

[0147] u5it, %zi<DJLy^><yyim\z£r)m 

1 co^s^<t^2 i <7>j£#<D3imji 

615-618 (gl 1 (0®tl 6 15a — 618a £M 

2<Dmmm6 1 5 1>-6 18b) y-b& 

&m£frZ>t&m&6 0 7tt v 10 — 2 0 nm|gl7? 40 
>i/£*U |g 1 £>EM£(Dlg*/I 6 15-618 TBfrtl 
&^«W*n»<&o«:y— M6&K6 2 0 <hfr<5. 
[0 14 8] *^T, l/yXh^^&^TX^^t 

i/ffl^csF^chto^^ffi^ ^*ven<a# 

Xfi5fiJt£2 4/1 2/2 4 (seem) tU 1. 3 
P a ©EATO<;|/iOiil: 7 0 0 W(DR F (13. 
5 6MHz) i^^ALT^Xv^taLTXyf 
>^2 5#fr^fco S«ffi9 (a»X^-^) KLfcl O 
ff<DRF (13. 5 6MHz) l^^AL, 50 
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!TOTI:»t^xyf >^lgH2 2 7. 3nm/m 
in. TaNW5x 7 ?>^lSlj:3 2. 1 nm/ 
minT&O, TaNl:»t^W(OI«tfcl4 7. 1 
0. 2 0Tf&£>S i ON{C*#"r-5x-/?>^jS 

S«3 3. 7 nm/m i n*V$>0. S i ONlCttTSW 
<OjSiRitte6. 8 3TM. dO<t'5IZX^^>^X 
ffl^Xl:SF«$fflWc«^ I6&K6 2 0 <htf>S#it 

-e\±&mm6 2 o\z^xms nmw^iao^gt^ 

[0 14 9] ^<&%Z2<DX.y^>#mm\Z£K)VV<DT~— 
«tOf 2 0^116 2 1 b-6 2 4bSMtS. — 

m 1 t^^x^v^trr, n 

^)ifl 62 1a — 624a <h£:<5. ^ 1 (D^m 

I621a-62 4ali f 1 ^)$ig 6 1 5 a- 6 1 
8 atSgH- tMXT&£o $1^11 
^2OX^^>^M31MfCJt^T*5l0. 3 /zm 

g** SJ^sa<g±#-eo. 6 timumm&rz>^*>$> 

[0 15 0] Wife. 2®«ig(cft^T> if 50 nmO 
^ >^X-x>K. 1RJP5 0 0 nm^JH-^A^y'J 
=3>C0-&^ (Al-Si)E BUP3 0 nmOgft^ 1 ^ 



>K^je*a^bfc3M«ig<hL^^, fglCDX^ 

i , <tc i ttOi t^imtfxKjB^ -en^ncD#x 

SSfiJt£6 5/10/5 (seem) <h U SSflJ (§t 
^7f-y) C3OOW0RF (13. 56MHz) t 
**SAl, 1. 2 P a<0JE*Tfn-f ;^M^HSIC4 5 
0WCDRF (13. 5 6MHz) f^^Atl^X 
"7^111 1 7S>(DX^5 L >^^fi : A«ct<. mi 
(D^y^>?mm\Z&tf&m2<DJLy^>&3*ft£:l,T 

\*. c^tcittOttsfflK -^n-^ncD^xsga 

it£2 5/2 5/1 0 (s c cm) £U S«fi3 (§t*4 
X5^— S^) Klt>2 0WCDRF (1 3. 5 6MHz) Mil 
£&AU 1 P a?>1Et)-CZi^f)l,M<DnWZ5 0 0W<D 
RF (13. 5 6MHz) I^SSALT^Xt^ 
f&VTm3 0©>eS<OX^^>^$fr^tfcJ:<. $20 
Xyf >^jai<!:LTttBC l,iC l^fflti. 
n<D#X8£Sii£2 0/6 0 (seem) <h U S«ffiJ 

(St&X^— >0 Cttl0 0W(ORF (13. 5 6MH 
z) lA^SAU 1. 2 P a(DEEt)X*zi-i )VMV>nM 
C600W©RF (13. 5 6MHz) fA^AtT 
y^X-T$r^LTX^^>^*fr^tf c |:t^ 

[0 15 1] *W l/yXh^e»ft-57^?^£L 
il(OK-t:>^I*ffoT09 (A) Otf® 

t>ttAfttffx.BS^ e <*>H— yffiO^fr^K— 
Xfi£l. 5 X 1 O^atoms/cffl 1 £U iJD^®JEE£6 0 
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. ~1 0 0 ke VtUTffp. nM*tt**-?ttmH7t% 

itt, mmm\z\t'j> (p> sttztentm (as) &m 

^•5. $l^tM^l2 0$lI6 2 1 

— 6 2 4*tn^^#4--r-5T»E«l7C3glr»-r-5-7X^ £ 
SSS^«JfC^l©5F$E«J««6 2 6~6 2 9*t 
m 1 W^$Eig|@« 6 2 6-6 2 9IC»1 X 
1 0"~1 X 1 O'Vcm'CDfi^ffl-rn^^^f 5? 

UiBSieH©««<& n" " m&iL 

[0 15 2] &43. **»©Jgffi-mi^X h*>e>£t-5 10 
■7X?£Pfc5feL*:&. ^l<DH-tf>^S*fTofc 
jS*. U^Xha>£fc£^X^£l8^irricmi<DF-fcf 

[0 1 5 3] ^tr. 0 9 (B) fC^-TJ:3 lcUi?X h 
^Sfr-S^XS' 6 3 1—6 3 3«^l/SI2 0K-t:> 

suss© t f t -s ¥*!M*fi ©^ ^ * frmfcrntitx. 
^-^©^iacDMJgct^ffs-r-s^x^-c^-s. 20 

[0 15 4] 12(0 H — tf>y®SICfelt-5-f *>K— 

1 . 5X10" atoms/cm' £ 
Un*mm^6 0 — 1 0 0k eVttTU > (P) £ 
H — e>i/-T-5. CIC-Ctt. g2©SfI6 2 1bS? 

x t. v x&*m#m izT&yimm&m es^w »c ^ 

StlS. VX:? 6 3 1 — 6 3 3 -cmt>tlfrm%UZ 

temtiaZ tLfrl<K d?LT. ^2£D^t5#J««6 3 4. 
63St, Sg 3 ©^F*&4&®*£ 6 3 7d^figSn^. Sg2 
£O^F*6«&®« 6 3 4. 6 3 5 Ktt 1X10" — 1X10 

tiTt^. ;ct-h m2©^F*e^®£rai;ss^ffl 

[0 15 5] ^3W>F*Eife«^tt^lO«SeiZ 
«tD^2©^^«^EJ;0fc(SgaE{c^fiK^n, 1X1 
0 " - 1 x l 0 " /cm* ©gg&ffl-e n If ^#-¥T-5^FI$ 

tt. ^3<DT*6^jS««»:^i;g««H<D®«*n-«lgE 40 
tfeP?^„ 7X?63 2tfit)nfcI«ll ^2 

*8^fgJ£6 3 8£ft*. 
[0 1 5 6] l/y7H^&5^?6 3 1~ 

6 3 3$^iLfc^ mft\Z\si;xhfr*>UZ>-?7s>? 6 
3 9. 6 4 0£«5j5fcUTH9 (C) <fc 5 KSg 3 © 

[0 15 7] Si6|5lKJC*>l-iT. -tS3£3©K — ¥>if 
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■ttt&&%)7tmi>mim2nrz.m 4 ©7Ft6*&®« 6 4 1 . 

6 4 2 5 (o^m^m 6 4 3 . 6 4 4 * Mt 

[0 1 5 8] m 4 O^FfE^Jgi 6 4 1 . 6 4 2K 

tti x 1 0" — 1 x 1 o'Vcm* (Dm&ifcm-cpm&tf^ 
TttWfo5tmtfiWitoznz>3iz>\z-r2>. ^4©? 

m®imi$.6 4 1. 6 4 2 lCtt5t©XgTU > (P) 

*E^7c^©gSd^© 1 . 5~3te^ini;*nTv>Tgfi 

[0 15 9] Jfc. I50T«M«6 4 3. 6 4 4tt 

^ 2 ©si 1 125 a w-r— /t— &tmi3.z>m.mzi&&. 

^tl-SfeOTfeD. lX10"~lX10'7cii'<Dgt 

■5. uCflt Sg5©^&4&S«£I^C£SF&H<DM*£ 
*p-«^tfc^. 
[0 16 0] SLk3iT'(DJim-C J £tl'€tl<D¥&&miZn 

2>. $116 2 1 -6 2 4ttTFT05dr— h«ffi<t£t 
■5. 

[0 16 1] ^UT. ««:£®£®?&&J& 
K:«kD&JP5 0 nm<Dg!{b^Un>MS^S6bfc. #J 

[0162] -en-?n«¥»*gic^iD^nfc 

(RTAtt) . SWJYAGl/- tf— SfcteX^v-^U 

[0 16 3] *H10)glftt t ±^Sttlt<DW 

[0 16 4] t<kv-U3>K*^ii-5$l©I 
fl^i6 4 5&m&ilsX!*MW (3 0 0~5 5 0*CT 

i~i 2mm<Di&mm) zn^, *m&m&*m<£rz> 

Igi&fTP (010 (A) ) . I©lSBil©I^ 
6 4 5lc^$ti^*5gtCJ;0¥^®W^> ; 5''U> 

2 0$fIiLT7^5r'>A*±^tt^fi«ffl 
(,»X«r^©T. 7K^ffr-5iefC*3Vi.T^2 0D$S^di 

fflofgtl/T. y^X?*^fk (y^X-^JctOiSi 
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[oi6 5]^-e. mi(ommm,mM6 4s±\zmm 

^mifcoj&tia-etemm 1 . 6 u mcoy & u jummm 

[0166] 2*>\z. m2(ommt&mms4 6±\zmm 
&mm<Dft&fr *>f£3rr zmmu £<oBft;# x^*#^# 

t5LmZtlZ><D$:ffi<fctt>\ZrtV 716 4 7 
A'U7ie6 4 7^Mn^tLTH JUfclftKteg 
ffcTVl^X^A (A IN) , S^ltT^n^A (A 
1 NO) . &fcmtT)V* (A 1 NO) . gffcS 10 

^ (S i N)\ ^ffc^t^Sl (S i NO) — 

U>^*£<hLTte. 2@X/t^*fc. ^t>l:-AXA 
[0 16 7] &*&%)mi£\zm^-Z>^>?>7 h 

x>y^>£fx h 2 cDg^lfe&ffi^Xty^ 

[0168] fir. &&mm^i&y>m&6 3 4,6 3 
5 . 6 4i. 6 4 2 t^ti^nmaw^s^r^ffise 

5 0-6 5 6(h, USt^^g 1 CDma 6 5 7 £J£f£~r 

teemizm^zTcmfrzfczmm&v&fc®. mit^. 30 

C7ff±. (TIN) ^m^. 5 0 0 nm©l 

miz&mLfrm. un^/^-r>yixi86 5 0 — 

6 5 6 &jizsm 1 (omm (mw 657 *m$c?z>. 

[0 16 9] &43, &$£ffi<DmWilZ&k12>/\? — ->tf 

cht^K ^n^no^x«ssjt*4 0/4 0 

(seem) tl, 1. 2Pa0E*T3-f;|/a<otg 
II4 5 0WORF (13. 56MHz) l**fiALT 
^7X^*4SLTfi3 Of^g^x^V^Srfr^ 40 
Sfiffil (afi^r-y) Ct)10 0W£ORF (13. 5 

6 MHz) i*^Al, SMWK&ODaB/VflTX^ 

[0 17 0] fc*5, *HJS<^^|ST«, Sl^tS (Jg 
ffi) 6 5 7 0E«»SfS£:ni»KllKct&tl. KSA^tttt 
SW£6 4 2 i^ES^T^fiJ$n-5. 

[0 1 7 1] BUt<B«fcLT* nft*;PSTFT7 0 
1. Pf t^ST FT 7 0 2 ^Wt-5ia(5l8 7 0 5 
£, nft*;HTFT^^5X< 7f>^fflTFT 

7 0 3, n^^^STFT^^Tk^miS^afflTFT 50 
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7 o 4 t&mTz>mm&7 o 6&m— g&±\zmf&-rz> 

Z£&T-ZZ> (0 10 (C) ) . **8*ffl#*-mC(DJ: 

[0 17 2] ®3i2£7 0 6lC&tvc. X<yf>^fflT 
FT 7 0 3 (n^tWSTFT) lwtt^**;HMS« 

^5 0 3. y— hmm&m&-?z>mmm 623 co^fisi^ 

J£*£;*n<5|gl ^*E%®« (n" mm 6 3 8^7- 

[0 17 3] @3lg&7 0 6K:;fct,>T. ^cftiHWJB 

TFT7 0 4 (p^t^lTFT) \Z\*^* *)UWf& 
®«5 04, y-HS^Mt^Sll6 2 4 0^i 

\zfe&znz>'m4<n^nmfc*k (n-mm 6 42^7 

[0 17 4] St> S»087O5I^UT, n? 1 ** 

;i^t f t 7 0 1 teT**)U]&f&mm 501. y- 
m&m&'?z>mmm6 2 1 <d— sp^^&m^lts^ 

2>%Z 3 <D^&®mi£ (n~mm 6 3 7 tV-XlH, 
(n*®J£) 6 3 4^fLW-5o 

[0 17 5) ift, mM}®&7 0 5lC:fcUT. p^-f* 
MTFT7 0 2f:l^t^MSa5 0 2\ y- h 
fffi*MT5iil6 2 2<0— gKch^&M^UTJI 
&^^5TJE«)®« (p'S® 643t> V-Xffi^ 

(p 4 ^) 6 4 1^fLT^5o 

[0176] cn6©TFT7 0 1, 7 0 2 ^ ISfi* 
&t>i*T5s7 hU^X^lHlK. yt-y^T(ElK. U/Vlris 

y?m&. 7v? L mi&tzE*j&fov. ffit&iHiK7 0 5^ 

Kite. nftWlTFT 7 0 1 tp^t^HTFT 
7 0 2S:ffi«»JCg^LT^-rntfiV^ 
[0 17 7] fc*. <tStt^SS^<t$tl-5lHl»^«. 
y— M&&tt£:frLTLDD (L DD : Lightly Doped 
Drain) mfg.&if— MltlfeTEl^tfc, <^fc)i3> 
-5 GOLD (Gale-drain Overlapped LDD) SigTrfe^ 
nft^HTFT7 0 1 LT*>*. 
[0 17 81 ffi©lElK7 0 5 1C*5tt^TFT (n 

ft^HTFT, pft^STFT) 14. ig^KtS 
41^3 (*>mcS: Ion) &&Zffry "J 

^dgMo^fk^E&Co^^^^^ig^LT. y~ 

(GOLDS«) ^^TT-ST FT^ffi^T^5. 
[0 17 9] CttlCttLT. ®mS8 7 0 6 IC^5^^X< 
•yf>^fflTFT7 0 311 {g.^*7n#£ ( I o f f ) 

£®M*r<5fc#><DTFT#tig<hLT, y— hme^y- 
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h n&&m b -c&msFfm. %o ® « t m& & t >is^ 

(LDDtli) StnTFTSlViTW. 

[0 18 0] ^ICiffe&KSl Mm©P$ICt£K-rs. ts. 

bTStotS^^fr-SBI^ffl^TUSat. «^t«t-pT 

g^COffi. 7j?U-f5H. #>J7SH. 7i7'J;P (^Tttt 
7i7'j;P*-&tJ) . BCB (.^<>'/'>CUZf^» 

[0 18 1] CCfegiO^lOtS (SI) 657t 10 

m&*&w\zma&&mffcVT < tms 6 s 8 s-jgfifc-r 

■S(0 11 (A) > . 

[oi8 2] *##jtcn myt&ypvfr&m^-ci u 

«k 0*6&H6 5 8$r^tS-TS. 

[0 18 3] 5 8©SagBlC*t>Xgai 

L-Xt^-Smi (Sffi) 6 5 7 _kfcWMMb#4&JB 6 

5 9 5Ifffil:i0f*t2. (Hi 1 (A) ) . fcis. 
mmfc-SVom 6 5 9lt 3feGS©J§^2 TTKbfcJjS^liiiS 20 
il^«<5SlM*ff 5 C £ K«fc 0 l&f&t* Z. ii&T:&2>. 

[0 18 4] HdTH l@jPftbdvSbT^&^7&i. * 

<b-&!K)©m^fc-B-«c-r>UT. 01 2 C<J:0iiK-r-5. 
[fl 1 8 5] &*5, S I 2 (A) iC^-TSI^'Fti. 31 

1 oms (i©&) 1201. &mfc&®>iM 1202. & 

D!£2 0€g (&g) 1 2 0 3frZJ£Q. mmfc-SVim 30 

1 2 0 2H iE?Lfi&ei)l 1 2 0 4. fgftJI 1 2 0 5. # 
KJII (^Dy*>^«) 1 2 0 6. SNSJIIl 

iUJI) 1 2 0 7. 43«fctfm^£i§g 1 20 8 <Z>8tS#iii 

SWftRtf&PKl-p^TBIl 2 (B) C^b. 

^^•rf£3t^*«ric-r*«»RtxiKPtcou^T0i 2 

E.&mm\z-3^-cm 12 (d) ic^-n-en^-r. 
[0186] «i;«e>ic. ^m^t^t^mit^m^ 

mifr?Z>. IE71JI&JI 1 2 0 4 H IE7L«i 40 

JSttW^ft^lrfe-S. a-NPD44Onm0lf 
tCSS&b. f£3£JI 1 2 0 5H 5E5ttt<OWti<t^-C* 
•5. 2. 3. 7, 8, 12, 13, 17, 18-^? 
I^P - 2 1 H. 2 3H-#^7^ U>-e& (£TF. 
PtOEPiSt) h t^«t-S*«S<b^ (ETF. 

-Cfe-6CBPt*»Z^#^1tT3 

Onm(DlSfl:£Il. #®U1I (7"n7*>^I) 1 

2 0 6it :/D-;,*>ytt<DW«fc^8re;&£BCP£ 

lonmcDisfiM. #&jin m'f-mmm) 12 

0 7H «^|&i££<Z>#&fl:£«5T;&£. A 1 q,£4 50 
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0 nmOM^lC^Kb. HHHiy§^ 1 2 0f"8 JTMBt 

[0 18 7] &43. z. z\-c\$fc&5k%<»m&<tei%im t 

bT. saSWtStEWSftSWSfc^fe^JB^XE^-f 

utli&<. *fe§6ft£^#«fc^&<hbx^$D<£># 

ft £ JB t > -5 £ <h # T # 2> . 

[0 18 8] ?#:tc. &&9^£7*?ttflM:£1bJI&ff?rt 

-r*. jMfrWKtt. mummm 120411 jE3Lia2itt 

©:&8Hfr&i&X&S. 0-NPDS4 0 nm<Dl&JPTJ5£ 
Bib. fgftJI 1 2 0 5 H lEJUiSHS©*;*. httfti b 
TCBPSfflVi, SEfttt©W»ffc^5X;fc£ I r (pp 
y) , £Pi\ZpiM%T & Z.iz\Z£0 3 0 nmOMfS 

mv. #mm\ (7n y *>#m) 1206H zru? 

*>^te©*$ffr&!grea&-5BC P£ 1 0 nm©if T 
SfcBlb. #fg|JIlI («^$&i£JI) 1 2 0711 
tt<7>W«S-fb-&«»T&S. A 1 q, £4 0nm©Kft« 
Mb. t^&li 1 2 0 8 STMBiA 1 q, <hi£#?g 
«LT 5 Z. DSbfifS^W 

[0 18 9] 34*3. ^d1f«ebfe5g7tO*a<k^^t 

bx. 4mmv>mm<D&i3.z>mm{k-&yi*:mi<'>TMf$.-? 
[o 190] *c #fe^3t**-r*tsfl:-&feB^^ 

-T-5. JMfcWKH 1 2 0 511 ^3fett*5cttXiE 

jFUtjHte©*fiSffr& ! &T"<&-5, a-NPD*40nm(0 
M^XfiglSb. (^o^^>^®) 12 0 6 

H yoy^>^ttO#«fb^«>X*S. BCPi&lO 
nm©K*fC^b. ttmmil (f^ill) 12 0 7 
«. «^®2H4©W«fl:^XfeS. A 1 q,£4 0 n 
m©ifT«L, f ? £11 1 2 0 8 STMBtA 1 
q, ^**^«bT5 nmWmJPX^-T-SC 

[0 19 1] fcis. d^xtt#fe%^©*ttlfb^Bi 

bT. 3aSO«ffi<DS7S-5#«S<k^4&*fflV»T^^- 

^m^z-D^xmmvfi^. ^m^z.n\zm^>n^ z. 
zm^zz-ttf-cgz. 

[0 1 9 2] EtilC^bfcWtSfk^*^ 1 <0«g (.m 

[0 19 3] ^(C. 011 (B) lC3jVr«fc P ICWS^ 
«J@6 5 9£X*|£gUI6 5 8*«oT. »2©tg (|» 

&) 660 *jg^-rs. ^M<omm\z^xm 

16 6 011 S3ttt<DSSKlCJ:0^^nTVi-5. 
«J«»tC«. IS6 6 oa^wm^aAteSrftii^-tir-S 
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*mffi(Dj&m\z&\,*T. %Z2 <onm (mm) 
[0194] K*tr»T* ^2 <omm 

2 <^)lg (gffi) 6 6 0 £J£f$T*o 

[0195] iKD e fcp^a»^e>7i^M2coms (m 

g) 6 6 0Sr^-r^ilt(CcfcO. 3tos®e*#-r-5 

<^T§£2<D^g (&g) 6 6 0$Mt<5utfcTt 
[0 19 6] (B) \Z^-TXo\Z, 

mwrnr f t 7 o 4 \znm.mz&m2titcm i <z>mg 
(ss) 6 5 7^ wimmicomm (mm) 6 5 7 
o&?mm (m^it-r) £<Df&mzj&&Lt<nrzi&mim6 

ik^)i6 5 9t, mWtit^MQ 5 9M«g§6 5 

8 Jit3^^n^2<z)sg (mm) 6 6o*^a^ 

[0 19 7] 4^8§£>Jglil::43^T. T F TCDJS& 

Ifr^ffiH 1. 2-10VTfeO> ff^KH 2. 5 

[0 19 8] l*SJ©8S3fi(J|MfLT^5tS 

&ftm?&&yti,T^z>mmzj:r)jc^&m 

[0 19 9] ICT, **^O^K:fc^Tlft^Lfc3£ 
3t^g(^ia^(D|¥aB^:J:®«it^0 1 3 (A) Kt* 

u ihikb^si 3 (b> ^-r. si 3 (a) 

13 (B) «*SO^S:fflO^OTfSt^3#^-rntf 

[0 2 0 0] 013ICi5HT, *«±JC^tt6nfcX-f 
7?>^fflTFT 1 3 0 01^1 lOX-t y3 L >t?m 

(n^**)l,M) TFT7 0 3^TMStl5 e fi£ 
oT, &&<DmW\*X't yJ">^m (n^^^)UM) T 
FT7 0 3O^*#Itn«ftK 1 3 0 2T 

^2*l£Et&H X<'yf>^fflTFT 1 3 0 0C!)y- 
K®g 1301 (1301a. 1301b) ZM^LfQlZ 
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[0 2 0 1] *&l&0&£Ttt^*;l«j£«tt 

[0 2 0 2] X<7f>^fflTFn 3 0 0CDV 

-7^y-XE8 1 3 0 3 IC^Stl, KKM1FI/ 

-r>E«i 3 o 4jcs^^n^o ^fc, KK>iai 

3 0 4 teSi£$!WBT F T 1 3 0 5 <D¥— hMfe 13 0 

io 6i-m^W{c^$n-5. &*5* mss^sfflTFTi 3 
0 5«ai 1 (Dmmmmm (p^+^jum) tft7o 

ffl (p^-f^PM) TFT 7 0 4 0i8EH£#JB-r*ltf.& 

[0 2 0 3] miSSISPJBTFT 1 3 0 5©y-X 

ttmSS«*&S 1 3 0 7 KS^tttc&g^n. K U-f >« 
K k-f >Elt 1 3 0 8 lC*^$K&j^£n£> 0 H 
20 U-f >E8 1 3 0 8 «MT^^n^i 1 CDSg <|g 

g) 1309 \zmm.&\z&wt2tiz> 0 

[0 2 0 4] 1 3 i o^^?n^ssn iS^ffl 

tft i 3 i ioy-ngi 3 i 2 ^mm.^\zm^ 

2>y— hffigTC&^o iBSfflTFTl 3 1 1CDV 

— mssft^s 1307 \zmm.tfnzmmt£ti. k u 

-f >te H U< >E3I 1 3 0 4 KmfaWKgg^tx*., 

[0 2 0 5] iSS/BTFT 13 11 1 1 (DM 

Sitfflfflm (p^^^)^M) TFT7 0 4iBSCLTI 

30 TFT 7 0 4<DmW*mm-?ftte&^ 0 * 

[0 2 0 6] 1 3 1 3Tr^^tl^^lcH«it§ 

fi (3>-7 ; >-y-) ^j5£$n-5. 3>^>-tf 1 3 13 

a. ^ssft^si 3 o 7ima«^^^n^^e 

13 14, y-h^K<hI^— O^-ttT) 
Mg 1 3 0 6 t ©P B 1"CM* *X5o y 

40 T) VLZfin&t&tzmi 3 0 7TM^n5§it)fi^s 

[0 2 0 7] 013 (B) ^>0S0TST^7t^ 

^131511 ^1 Olg (f©g) 1 3 0 9 i, ^ 1 (D 

«g (sg) 1 3 0 9 ±\zmf8.znz>mmt^y>m m 
jRit^r) £mm<k&gom±izM!$.£nz>m2<Dmm m 

g) O^itT) #2E9IK:*3t>T. Slot 

g (l^g) 1 3 0 911 liM8PfflTFT 1 3 0 5(DV 

[0 2 0 8] ftftm^Fl 3 1 5COS2<D«g (^g) \Z 
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*wmm~(:\±¥i\z$ifonMi 3i6tn? 
^(DT^r^yv h v z *m%%mmv>%mm\zz>^T 

mi 4£JBUTiK9§-r-5o 014 (A) tt» 10 

^S^-T-b®0. 014 (B) teg 14 (A) £A- 
A* T«»fbfc»fDi07?*^o MMTttZtltzl 40 1 
teV-;*fiJEgjlHl», 1 4 0 2 kt®Slg&. 1 4 0 3 \tif 
— hfi9|g»llHlK-e*^. 1 404tt»jhXE 1 

405 vtis— )in-v$> o . 1405 TH*nfc 

[0210] &43. 1 408 teV — X<fflSift|«lK 140 
1 hffiOKffriH8§ 1 4 0 3 l:AA$n^t§££ 

St^^^OES-CSD, fl^EA^ig^&SFPC 

(7l/*yyj^U>Mf-*7h) 1 40 9^£tf^ 20 
^e^^D'yi7m^2r§^^o d^TteF P 

C L^S^^tlTl^V^ u(7)FPCl:«7 r U>hE 
«a*S (PWB) &WLOmirt>ft-C^T*>&i,K *9J*ffl 

tl^FPCt>U<tePWB^Bl0^^^n^:tt^^fe^ 

[0 2 11] »f®«iglC*DViT0 1 4 (B) &m 

^xmm-?z>. s«i 4 i o ±tz\zmm}®&x.zfmm& 

(B9Kii>lHlK 14 0 1 <h©?jlS8 1 4 0 2 T^^tlTt^So 30 

[0 2 12] y— XfiOffilftlHlKl 4 0 lfcfcn^-r 

*;HTFT1 4 1 3tpftWSTFT 1 4 1 4 £ 

Srjfl^fc-frfccMos®^^$n-5o mm 

S&^jS'TSTF'm, ^OCMOSfelK, PMO 

[0213] ssig&i 4 o 2 \tmmmmmr F T 
1411 k u< >^s^wfc^$n^ i com 40 

1141 2£^tf^&<z>B^lc<kD^j££nSo 

[0 2 14] ^1 COmS 1 4 1 2<DpgagK:k«fe» 

ii4i 3i>mf&2ti* m i on 1412 ±^«^ra 
{k&vomi 4 i 4^»«^n^o 2*>\z, mt&it^m 

1 4 1 4 JtKtefg 2 <D«g 1 4 1 6 7WgJi£2*X<5„ £*l 

t^o, mi (omm 1412. mmit^m 1414, 
s^s 2 ©is 141 efr^tz&zzytm^i 4 1 8t>m 
e££n<5o 

[0215)^2 (Omm 14 16 te^rSStK^SiOEIS 
tlTfcStU 8iE8l 4 0 8*14tTFPCl 50 
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409 \zmmm\z&m2t\T\,*z>. 

[0 2 16] Ifil 4 1 0±l;:»Jdc£ttft:9B%X 

f 141 8 *m\t-tZ>f^i&\Z^—)VM 1 4 0 5ICJ:0^ 
lt*ftl 4 0 4 SIS0^§. l*Jt*«l 4 0 

4 t&ftm^ 14 18 i:OfBlK*fil«T^fe«e>lw«Ig^ 

a>e&sx^-i*£g:fr*Tfc&^o fit, ^— ;hsii 

4 0 5 O^gfldCD^P^ 1 4 0 7 Kte^fg^Q^Se^M* 

*»snt^5. 1 4 0 5 £ LTUx* 

0 5teT#^fcfrt*^»^*S®b^^»^T&^C: 

£**M£bv>o l 4 0 7<OF*gg8Kffi^7k 

[0 2 17] **iS0^7r«»jh*« 1 4 0 4 

^^^W^ihLT^^XS^^tfScOffi. FR 
P (Fiberglass-Reinforced Plastics) . PVF (#U 

So ->-^58 1 4 0 5£iB^T£*ltX«l 4 0 4 

[0218] £UiCD J: 5 K UTSSIit^S&W 1407 

So SE-pT. tStt©iS^^gl^#5 C t ^Tt 

So 

[0 2 1 9] fr*3, **SSo^<D«^ii. *SS<^«Si 

1 -*SSOJ^Ii 5 IC^ Lfc V^TncD^ t a S fcffl^ 

[0 2 2 0] [mSO>J£fg7] **SSO^IiTH*:^^ 

m^tmm^mi,rzm^\z^^Tmmt^. mmiz\*m 

1 5^I^§ 9 m 1 5IC*^T. 15 0 1 i^7XS 

1 5 0 2 tt^Sfb'&^SJiS^ i (Dig (^S) 

[0 2 2 i] ^fc. x h^-f ^tticsa?>j^nfcmicD« 

g (l»g) 1 5 0 2 £3£H-r5«fcplc*£gt*J**^ ^>^S 

A>i7 1 5 0 3 i>m&2 n-5 . 1 5 0 3«^1CD 

mg (Kg) 1502 tmvTt&ffiizmwLtejjimzj&ssL 

[0 2 2 2] 2*clc, 1 5 0 4i>m&LZtl 

-5. #«fc£4&Ji 1 5 0 4 £fl£*fc-r-5$m£ LTli. * 
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[0 2 2 3) mz.i$. fc&&?ttt-t*i&fc'&®m. at 

*&fc-&#)JI 1 5 0 4 tt/t>^ 1 5 0 3TM^nfcI 

[0 2 2 4] #tC. *t8<fc£^JIl 5 0 4±tzm2<Dm 10 
a (l&g) 1 5 0 5jW£J5££*i-5. &*3gg2<D«g (|& 

S) I 5 0 5fi. /^^?x?4ffl^xlEtffii:J:0« 

[0225] &i5, &0zm<D&m-z\*Tmv>?g 1 <dis 

(l^ffi) i 5 o 2*^)tttro»^Tjg^snTt^fc 

«>. W tS-ffc^l&B 1 5 0 4T?fg£L;fc3m±fi9©^2© 

mffi (i&g) 150 sfrk>mttt£ft&. 
[0 2 2 6] °aiz. m±mwL i 5 o 7 1 tr^^xss 

[0 2 2 7] Z.O bX«jebfc»lk«« 1 5 0 711 SI 
*1-«§H£ft«f l&fr £ 5"— 1 5 0 8 K«fc 9 &5 9 

ft:fc. S'— 1 5 0 8 CDrtfiS 1 5 0 6 te&Bl 

**7A^«?nTtrJ2.. sfc. d wmm £ titz&m 1 5 

•hfcWS&T&S. gftCFPCl 5 1 l&mr)tt\fTrt 

[0228] *nt&(omm\t. ^feommi ~* 30 
izmm?&*<oun<o¥6f$.&&&\zi&?>--&t>itTm; 

[0 2 2 9] [^ffiC0^li8] fgftpg^£ffll^£:5g3fcg 
BttB&ftire&Sfc*;). i&fias^BtCit'*. 

*^f-cw«gtttcen. t^t. #si9i 

[0 2 3 0] *%^tC<t0ffi?Lfe%7t^S*:ffl^Tf^ 

u-f) . tty— >a ^mn^m o&— 

-^^trtT^Xi' (DVD) fOgii^^R^ 
*<3Hf 6*1-5. ^*^f6l^e.@®5:^.S«^At# 



) ; &ffl2 003-168567 

48 

[0 2 3 1)016 (A) teSl^BTrfc 9 . g#2 0 
0 1 . 3£8r&2 0 0 2. ^g&2 0 0 3. Xfcf— #— SB 
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